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Oz-containing gas plasma, an organosilicon 
or oiganosilicate compound having at least 
one vinyl or ethinyl group, or a mixture of 
a saturated oiganosilicon or organosilicate 
compound and an unsaturated hydrocarbon. 



wo 03/005429 



PCT/KR02/01238 



- 1 - . 

METHOD FOR PREPARING LOW DIELECTRIC FDLMS 



FIELD OF TEffi INVENTION 

5 The present invention relates to an improved plasma chemical vapor 
deposition (CVD) method for preparing a low dielectric constant hydrogenated 
silicon-oxycaibide (SiCO:H) fifan. 

BACKGROUND OF THE INVENTION 

10 

With ever decreasing size of electronic devices utili2«d in ULSI 
(ultra-large-scale integrated) circuits, there has emerged the problem of 
increased c^acitance of intralayers and/or interlayers, causing signal delays. 
Therefore, there has been a need to develop a low dielectric constant (k) 

15 material having a k-vahie lower than that of the conventional silicon dioxide 
(SiOa) or fluorinated silicon oxide (SiOF). 

US Patent No. 6,147,009 discloses a low dielectric constant material 
produced by reacting the vs^r of a precursor containing atoms of Si, C, O and 
H in a parallel plate plasma chanced chemical vapor dq)Osition chamber, the 

20 precursor being a molecule with a ring structure such as 
13^,7-tBtramelhylcyclotetrasfloxane(TMCTS, C4Hi604Si4), 
teti:aetfaylcyclotetrasiloxane(C&H2404Si4) or 
decameti^lcyclopentasiloxaneCCioHaoOsSis), with or without added oxygen« 
However, the dielectric constant of the disclosed film is still high, in ihe range 

25 of 3.3 to To further reduce the dielectric constant of the material 
described in the patent, US Patent No. 6,312,793 proposes a low k material 
consisting of two or more phases. However, the multi-phase material still 
has a k-value of more than 3.2. 

Accordingly, the present inventors have endeavored to develop a novel 

30 mat^ial having a dielectric constant loiver than diose of conventional 
materials. 

SUMMARY OF TEIEIIWENTION 



35 



It is, tiierefore, an object of the present invention to provide a method 
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for prepanng an inqnoved low dielectcic constant hydrogeoated 
silicon-oxycaibide (SiCX)dH) Ghn using a chemical vapor deposition (CVD) 
technique. 

It is another object of the present invention to provide a SiCOH fifan 
5 having a dielectric constant (k) lower than those of conventional low dielectric 
materials. 

Li accordance with one aspect of the present invention^ there is provided 
a method for preparing a low dielectric constant hydrogeoated 
silicon-oxycaifoide (SiCOrH) £3m which comprises conducting chemical v^or 

10 deposition using, togetiier with an Oi'-containing gas plasma, an org^nosilicon 
or organosilicate conq)ound having at least one vinyl or ethinyl group, or a 
mixture of a saturated organosiUcon or organosilicate compound and an 
unsaturated hydrocarbon. 

Li accordance with another aspect of the present invmtion, there is 

15 provided a low dielectric constant SiCOH thin film having a dielectric constant 
(k) of 2.6 or below, prq)ared by said method 

BRIEF DESCRIFnON OF THE DRAWINGS 

20 The above and other objects and features of tiie present invention will 

become apparent fit>m the following descrq)tion thereof when taken in 

cor^unction witii the accoinpanying drawings whidi respectively show: 

FIGS, la and lb: schematic diagrams of the plasma reactor used in 

forming a thin film in accordance with the preset invraition; 
25 FIG. 2: variations in carbon contents of the film obtained in Example 1 

of the present invention with 02ArrMS flow ratio, respectively, 

FIG. 3: variations in dielectric constants of the films obtained ia 

Example 1 and Con]5>arative Example 1 of the present invention with 

OzAHTMS and O2/4MS flow ratio, respectively; 
30 FIGS. 4 and 5: changes in tiie dielectric constant of the film obtained in 

Exanq>le 1 as fimction of annealing temperature and annealing time, 

respective!]^ 

FIGS. 6 and 7: variations in carbon contents and dielectric constants of 
the film obtained in Exanq)ie 2 of the present invention with 02/(4MS+C2F4) 
35 flow ratio, respectively; 

FIGS. 8 and 9: changes m the dielectric constant of the fihn obtained in 
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Bxatnplo 2 as fimctiQii of annealing tenperatuie and annealing time, 
respectively; 

FIG. 10: variations in carbon contents of the film obtained in Example 3 
of the present invention with Oi^IVIMCTSO flow ratio, respectivefy; 
5 FIG. 11: variations in dielectric constants of the films obtained in 
Example 3 and Comparative Example 2 of the present invention with 
O2/TVTMCTSO and O2/TMCTSO flow ratio, respectively; 

FIGS. 12 and 13: changes in the dielectric constant of tiie film obtained 
in Example 3 as fimction of annealing tenqperatore and annealing time, 
10 respectively; 

FIGS. 14 and 15: variations in caibon contents and dielectric constants 
of the film obtained in Bxan^le 4 of the present invention with 
02/(TMCTSO+C2H4) flow ratio, respectivelj^ 

FIGS. 16 and 17: changes in tiie dielectric constant of the film obtained 
15 in Example 4 as fimction of annealing temperature and annealing time, 
respectively; 

FIGS. 18 and 19: variations in carbon contents and dielectric constants 
of fbo film obtained in Exanople 5 of tiie present invention wilh CVDADMS 
flow ratio, respecti vel 
20 FIGS. 20 and 21: changes in the dielectric constant of the film obtained 
in Exanople S as fimction of annealing tenq)erature and annealing time, 
respectively; 

FIGS. 22 and 23: variations in caibon contents and dielectric constants 
of the film obtained in Example 6 of the present invention witii O2/DVTMDSO 
25 flow ratio, respectively; 

FIGS. 24 and 25: changes in tiie dielectric constant of the film obtained 
ill Example 6 as fimction of annealing temperature and annealing time, 
respectively; 

FIGS. 26 and 27: variations in carbon contents and dielectric constants 
30 of the film obtained in Exanq>le 7 of the present invention with (VVTMOS 
flow ratio, respectively, 

FIGS. 28 and 29: dianges in the dielectric constant of the film obtained 
in Exan^le 7 as fimction of annealing tenq)erature and annealing time, 
respectively; 

35 FIGS. 30 and 31: variations in carbon contents and dielectric constants 
of the film obtained in Example 8 of flie present invention with O2/ETMS flow 
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ratio, respectiveljr, 

FIGS. 32 and 33: changes in the dielectric constant of the fUm obtained 
in Exmsplt 8 as fiinction of annealing ten^erature and annealing time, 
respectively; 

5 FIGS* 34 and 35: variations in carbon contents and dielectric constants 
of the fihns obtained in Example 9 of the present invention with 
02/(Ha\lDSCHC2H4) flow ratio, respectively and 

FIGS. 36 and 37: changes in the dielectric constant of the film obtained 
in Example 9 as fimction of annealing ten]5)erature and annealing time, 
10 respectively. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method for preparing a low dielectric 

15 constant hydrogenated sihcon-oxycarijide (SiCOiH) fihn by way of conducting 
chemical vapor deposition usiag, together with an Oz-containing gas plasma, 
an organosilicon or organosilicate compound having at least one vinyl or 
ethinyl group, or a mixture of a saturated organosiUcon or organosilicate 
compound and an unsaturated hydrocaifoon. 

20 In accordance with the present invention, the process for forming a low 
dielectric constant SiCOH film may be conducted usmg a plasma CVD 
apparatus, e.g., a remote plasma CVD or a direct plasma CVD i^jparatus. 

The remote plasma CVD s^paratus shown in FIG. la comprises a 
quartz tube(6), an antenna(9), a matching box(5), a high-frequency electric 

25 power source(10), a mass flow controller(7) for feeding a siUcon precursor, a 
precursor contain^2), and a mass flow controller(8) for feeding a reactive 
gas. The antenna is wound around the outer periphery of the quartz tube(6), 
to thereby connect the antenna(9) and the matching box(5), which is 
connected to the high-fiiequency electric power source(lO). The quartz 

30 tube(6) is connected to the mass flow controller(8) for feeding an 
02-containing gas via a tube. In the remote plasma CVD ^aratus, the 
Or-containing gas and the siUcon precursor are fed to &e matching box(S) 
separately, the precursor being led through a di£Kision ring(3). Further, in the 
direct plasma CVD ^paratus shown in FIG. lb, the siHcon precursor fed fix)m 

35 the precursor container(2) and the Oz-containing gas fed fix)m a reactive gas 
container(l) are mixed, and flien supplied to the matching box(5). 
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In acccndaiice wxdi a preferred ^[ibodiiiieQt of the present mveotioD, 
is provided a method for preparing a low dielectric constant SiCOH 
material, i^ch comprises conducting chemical v^or deposition using an 
unsaturated organosilicon or organosilicale conq)ound having at least one vinyl 
5 or ethinyl groiQ) and an 02-containingg?s plasma. 

Representative exan^les of the unsaturated organosilicon or 
organosilicate conopound having at least one vinyl or ethinyl group include 
vinyltrimetibtylsilane, vinyltriethylsilane, vinyltdmethoxylsilane, 
vinyltrielhoxylsilane, 13,5-trivinyl-l,3,5-trimethylcyclotrisiloxane, 
10 l^,5,7-tetravinyH^,5,7-tetramethylcycIotetrasiloxane, 

l^-divinyltetramefhyldisiloxane, hexavinyldisiloxane, allyldimethylsilane^- 
allyldimethox3rsilane» etbinyltrimediylsilane, ethinyltriethylsilane and a 
mixture Ih^ieof 

The unsaturated organosilicon or organosilicate compoimd may be 
15 generated in situ, using an organosilicon or organosilicate having one or more 
halog^ substituents. 

In another preferred embodiment of the present invention, there is 
provided a me&od for preparing a low dielectric constant SiCOH material, 
which conqxrises conducting chemical vapor dq)osition using a mixture of a 
20 saturated organosilicon or organosilicate conq>ound and an unsaturated 
hydrocarbon with an 02-containing gas plasma The mixing ratio of the 
saturated organosilicon or organosilicate compound and the unsaturated 
hydrocarbon is preferably in the rangp fiom 1K).1 to 1:10. If the mixing ratio 
is less tiian 0.1, the dielectric constant of the film becomes too high, while the 
25 physical prop^esoflhe film become unsatis&uitoryifthe ratio is abo^ 

in the above embodiment, tibie saturated organosilicon or organositicate 
compound, or the unsaturated hydrocarbon may have one or more halogen 
substituents. 

Representative exan5)les of the saturated organosilicon or organosilicate 
30 compound include trimethylsilane, triethylsilane, triunethoxysilane, 
triethoxysilane, tetramethylsilane, tetraethylsilane, tetramethoxysilane, 
tetraethoj^silane, hexamethylcyclotrisiloxane, tetramethylcyclotetrasiloxane, 
tetraethylcyclotetrasUoxane, octamethylcyclotetrasiloxane, 
hexamethyldisiloxane, bistrimetiiylsilyhnethane and a mixture thereof 
3 5 Representative examples of the unsaturated hydrocarbon are H2C=OH2, 

F2C==CF2, H2COF2, HFOCFH, F2C=C=CF2, H2C=C=<;F2, HFC=C=CFH, 
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HC CH, FC CH, FC CF, d2C=Ca2, H2OCCI2, HCICK^CIH, 

a20c=ca2, HiOOCQi, HaoocciH, cic ai, cic cci, 

Br20CBr2, H20=CBr2, HBrOCBrH, Br20O=CBr2, H2C>OCBr2, 
HBrDOCBrH, BrC CH, BrC CBr, I2C=CI2, H2C=Cl2, fflOCIH, 
5 hO<><3^2,^20<><^ CHandIC Q; and preferred is 

H2C=CH2 or F2CXF2. 

The Or^^ntsamng gps vAmh may be used in the present invention is 
selected from the groiq) consisting of O2, N2O, O3, H2O2, CO2, H2O and a 
mixture thereof 

10 The method of the present invention may further comprise the step of 
annealing the deposited fihn, which may be carried out at a ten5)erature 
ranging from 100 to 800^C for a period ranging ftom 0.5 to 8 hrs, preferably at 
450X for 1 hr, to obtain a thermally stable low dielectric constant SiCOH film. 
The aimealing step may also include a r^id-thennal processing, ^^ch may 

15 be conducted at a t^p^ture ranging from 100 to 900^^0 for about 1 minute 
and a spike-heating step performed for 10 seconds. 

Such low dielectric constant SiCX)H material prepared in accordance 
witti the method of the present inventicm has a dielectric constant (k) of 2.8 or 
belo^ and, further, the tfaemoally stable SiCOH film formed after annealing 

20 has an excq)tionally low dielectric constant (k) in the range of 1.6 to 2.6, the 
dielectric constant (k) being controllable by adjusting the process variables. 

The present invention is fiirtfaer described and illustrated in Examples 
provided below, ^diich are, however, not intended to limit the scope of the 
present invention. 

25 

Example 1 

A SiCOH film was deposited on a Pt substrate using 
vinyltrimethylsilaneCVTMS, SiCsHia) and O2 in the direct plasma apparatus 
shown in FIG. lb. The flow ratio of 02AnrMS was varied in ttie range of 1 
30 to 13.3 during the film dq>osition. The pressure and temperature in the 
reactor were ImmHg and 30^C, respectively, and the applied plasma power, 
60W. The film so deposited was annealed under an Ar atmosphere at a 
temperature in the range of 300 to 500°C, to obtain a low dielectric constant 
film. 

35 As shown in FIG. 2, the respective carbon contents of the deposited 
film and the film annealed at 450°C become lower with the increasing flow 
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ratio of (VVTMS. Fia 3 exhibits that flie annealed fihn at 450^C has a 
dielectric constant ranging from L8 to 2.4, while the deposited film without 
the annealing has a dielectric constant ranging from 2.3 to 2.8. FIGS. 4 and 
S show the changes in the dielectric constant of the fihn obtained in Example 
5 1 with the changes in the annealing temperature and annealing time at the 
02ArrMS flow ratio of 2, respectively. 

Comparative Example 1 

The procedure of Example 1 was repeated using tetramethylsilane(4MS, 
10 SiC4Hi2) in place of VTMS, to obtain a deposited film. As shown in FIG. 3, 
the film thus obtained has a dielectric constant ranging from 3.0 to 3.5, 
which is higher than that of the dq)osited film obtained in Example 1. 

Example 2 

15 Except that a mixture of tetramethylsilane(4MS, SiC4Hi2) and C2F4 

(1:1) was used instead of VTMS, the procedure of Example 1 was repeated to 
obtain a deposited filrn^ which was subsequently aimealed. 

FIG. 6 and FIG. 7 show £he carbon contents and dielectric constants of 
the deposited fihn and the annealed film, respectively. The deposited film 

20 has a dielectric constant of 3.0 or below, and the film annealed at 450^C has 
a dielectric constant of 2 J or below. FIG. 8 and FIG. 9 show the effects of 
the axmealing tenq)erature (annealing time=0.5hr) and annealing time 
(annealing temperatureF=400^C) at the 02/(4MS+C2F4) flow ratio of 4 on the 
dielectric constant of die film, respectively. The film annealed at 300 to 

25 SOO^C for 0.5 hr has a dielectric constant of 2.75 or below. 

Example 3 

The procedure of Example 1 was Tcpeaied using 
tetraviQyltetrame1hyicyclotetrasiloxane(TVTMC^ Si404Ci2H24) in place of 
30 VTMS, to obtain a dq)ositedfito, which was subsequently am 

FIG. 10 and FIG. 11 show the carbon contents and dielectric constants 
of the deposited film and die armealed film, respectively. The deposited 
filin has a dielectric constant of 2.4 or below, and the film annealed at 450*^0, 
a dielectric constant of 2.2 or below. FIG. 12 and FIG. 13 show die effects 
35 of the annealing temperature (annealing time=0.5hr) and annealing time 
(annealing temperature=450'*Q at the O2/TVTMCTSO flow ratio of 4 on die 
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dielectric constant of the film, respectively. Hie film annealed at 300 to 
SOO^C for 0.5 hr has a dielectric constant of 2. 1 or below. 

Comparative Example 2 
5 The procedure of Exan^>le 1 was repeated using 
tetramelhylcyclotetrasiloxane(TMC^ Si404C4Hi6) in place of VTMS, to 
obtain a deposited film. As shown in HG. 11, the film thus obtained had a 
dielectric constant rangmg from 2.5 to 3.3, which is higher than that of the 
deposited film obtained in Example 3. 

10 

Example 4 

Except that a mixture of tetramethylcyclotetrasiloxane(TMCTSO, 
Si404C4Hi6) and C2H4 (1:1) was used instead of VTMS, the procedure of 
Example 1 was repeated to obtain a deposited film, which was subsequently 
15 annealed 

FIG. 14 and FIG. 15 dqpict the carbon contents and dielectric constants 
of the deposited film and Ac annealed fihn, respectively. The deposited 
film has a dielectric constant of 2.3 or below, and the film annealed at 4S0^C 
has a dielectric constant of 2.2 or below. FIG. 16 and FIG. 17 show the 
20 effects of the aimealing temperature (annealing timeF=0.5hr) and annealing 
time (annealing temperature=400^Q at the (TMCTSO+C2H4) flow ratio of 2 
on the dielectric constant of tiie film, respectively. The film annealed at 
300 to SOO^'C for 0.5 hr has a dielectric constant of 2.05 or below. 

25 Examples 

The procedure of ExanG^)le 1 was repeated using diallyldimethjdsilane 
(DADMS, SiCgHie) in place of VTMS, to obtain a deposited film, which was 
subsequently annealed 

FIG. 18 and FIG. 19 show the carbon contents and dielectric constants 

30 of the deposited film and die annealed film, respectively. The deposited 
film has a dielectric constant of 2.8 or below, and the film annealed at 450^^0, 
a dielectric constant of 2.4 or below. FIG. 20 and FIG. 21 show the effects 
of the annealing tenspcratme (annealing tune=0.5hr) and annealing time 
(annealing temperature=450°C) at the O2/DADMS flow ratio of 4 on the 

35 dielectric constant of the fihn, respectively. The fihn annealed at 300 to 
SOO'^C for 0.5 hr has a dielectric constant of 235 or below. 
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Example 6 

Except that l,3-divinyltetramethyl(iisaoxane(DV^ Si20C8Hi8) 
was used in place of VTM the procedure of Example 1 was repeated to 
5 obtam a deposited fUm,^ch was subsequeaffy 

FIG. 22 and FIG. 23 show the carbon contents and dielectric constants 
of the deposited film and the annealed film, respectively. The deposited 
film has a dielectric constant of 2.9 or below, and the film annealed at 4S0°C 
has a dielectric constant of 2.4 or below. FIG. 24 and FIG. 25 show the 
10 efiTects of the annealing t^perature (annealing time=O.Shr) and annealing 
time (amiealing temperature=500^G) at the Oa/DVIMDSO flow ratio of 2 on 
the dielectric constant of the film, respectively. The film annealed at 300 to 
500*^C for 0.5 hr has a dielectric constant of 2.1 5 or below. 

15 Example? 

The procedure of Example 1 was rq>eated using vinyltrimethoxysilane 
(VTMOS, SiOaCsHu) in place of VTMS, to obtain a deposited fihn, which 
was subsequratiy annealed. 

FIG. 26 and FIG. 27 show the carbon contents and dielectric constants 
20 of tfie deposited film and the aimealed film, respectively. The deposited 
film has a dielectric constant in the range of 2.2 to 2.75, and the film 
annealed at 450^C has a dielectric constant in the range of 1.9 to 2.55. FIG. 
28 and FIG. 29 show the effects of the annealing teniperatm:e (annealing 
timeF0.5hr) and annealing time (aimealing teinperatiireF=450^Q at the 
25 O2/VTMOS flow ratio of 2 on tibe dielectric constant of the film, respectively. 
The fihn annealed at 300 to 5WC for 0.5 hr has a dielectric constant of 2.4 
or below. 

Example 8 

30 Except fliat elhinyltrimethylsilane (ETMS, SiCsHio) was used in place 

of VTMS, the procedure of Example 1 was repeated to obtain a deposited 

film, whidi was sobsequentfy annealed. 

FIG. 30 and FIG. 31 show the carbon contMts and dielectric constants 

of tile deposited film and the annealed film, respectively. The deposited 
35 film has a dielectric constant of 2.65 or below, and the film annealed at 

450*^0, a dielectric constant of 2.35 or below. FIG. 32 and FIG- 33 show 
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the e:l^cts of the amiealmg tea^eratare (annealing timeK).Shr) and 
annealing time (annealing temperatui:eF=350°C) at flie O2/ETMS flow ratio of 
4 on &e dielectric constant of the film, respectively. The film annealed at 
300 to SOO^'C for 0.S hr has a dielectric constant of 2.35 or below. 

5 

Example 9 

The procedure of Example 1 was repeated using a mixture of 
hexamettiyldisiloxane(HMDSO, Si20C6Hi8) and C2H4 (1:2) in place of VTMS, 
to obtain a deposited fibn, which was subsequently annealed. 

10 FIG. 34 and FIG. 35 show the carbon contents and dielectric constants 

of the dqposited film and tiie annealed film, respectively. The deposited 
film has a dielectric constant of 3.0 or below, and the film annealed at 450°C, 
a dielectric constant of 2.05 or below. FIG. 36 and FIG. 37 show the 
effects of the annealing temperature (annealing time=0.5hr) and annealing 

15 time (annealing temperature=450^Q at the 02/(HMDSO+C2H4) flow ratio of 
4 on 0x0 dielectric constant of the film, respectively. The film annealed at 
300 to 500^C for 0.5 hr has a dielectric constant ranging firom L7 to 1 .9. 

As can be seen finam the above results, the low dielectric constant 
SiCOH film prepared by conducting CVD using an 02-containing gas plasma 

20 and an unsaturated organosilicon or organosilicate compound, or a mixture of a 
saturated orgaiK>silicon or organosilicate compound and an unsaturated 
hydiocaibon in accordance wilh tfie preset invention has a dielectric constant 
of 2.6 or below, "wbich is exceptionally lower than conventional low 
k-materials. 

25 While tiie subject inventicm have been described and illustrated with 

respect to the preferred embodiments only, various changes and modifications 
may be made therein without dq>arting from the essential concept of the 
present invention which should be limited only by the scope of the upended 
claims. 
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What is claimed is: 

1. A mediod for preparing a low dielectric constant hydrogenated 
silicon-o^caibide (SiCO:H) film which conpises conducting chemical vq)or 
5 de{X)sitian ming, tog^er wifli an 02-^ntaining gas p 
or oiganosilicate oon:^)oiind having at least one vinyl or ethinyl groups or a 
nuxture of a saturated oiganosilicon or oiganosilicate conqpound and an 
misatmated faydrocaifoon. 

10 2. The method of claim 1^ wfaerem the mixture of a saturated oiganosilicon 
or organosilicate compound and an unsaturated hydrocaifoon has a mixing ratio 
ranging from 1:0.1 to 1:10. 

3. The method of claim 1, \^erein die organosiKcon or organosilicate 
15 conq)ound having at least one vinyl or ethinyl group is selected fix)m the groiq) 

consisting of vinyltrimelhyisilane, vinyltriefliylsilane, vinyltrimethoxylsilane, 
vinyitriethoxylsUane, 13,5"trivinyl-l^,5-trimethylcyclotrisiloxane, 
13^J4etravinyl-l^^J4etramettiylcyclotetrasilo5^ 
l^-divinyltetramettiyldisiloxane, hexavinyldisiloxane, alfyldimetfaylsilane, 
20 allyldimetho>Q^ane, ediinyltrimethylsilane, ethmyltriethylsilane and a 
mixture diereof 

4. The method of claim 3» wherein the organosilicon or organosUicate 
compound havmg at least one vinyl or ethinyl gcoup is selected from die gtoap 

25 consisting of vinyltrimethylsilane, 

1 ^,5,7-tetravinyl- 1 ^^,7-tetramethylcycIotetrasiloxane, allyldimethylsilane, 
13-divin)4tetramethyldisiloxane, vinyltrimedioxylsilane and 

ethinyltrimelhylsilane. 

30 5. The meftiod of claim 1, wherein die saturated organosilicon or 
organosilicate conq)ound is selected from the group consisting of 
trimethylsilane, trietfi^ilane, trimethoxysilane, triethoxysilane, 
tetramediylsilane, tetraeihylsilane, tetramethoxysilane^ tetraethoxysilane, 
hexamethylcyclotrisiloxane, tetramethylcyclotetrasiloxane, 

35 tetraethylcyclotetrasiloxane, octamethylcyclotetrasiloxane, 
hexamethyldisiloxane^ bistrimethylsilylmethane, vinyllrimelhylsilane. 
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vinyitriethylsilane» vii]iylt]iiii^li09^^ viQyltciethoxylsilaiie, 

13,5-trivmyl-13,5-trime%lcyclot^ 

l^,5J-tetevmyl-13,5J-tetrme(h^ 

l^-divinylteliamelfay^ hexavinyldisiloxane, allyldimefli^ilane, 

5 allyldimeliioxyi^Qaiie, etiiinyltrimethylsilan^^ etiiinyltriefhylsilane and a 
mixture thereof 

6. The method of claim 5, wherein the saturated organosiKcon or 
organosilicate compound is selected from the group consisting of 

10 tetramethylsilane,hexameihyldisiloxaneandtetrame1hylcyclotetrasU^ 

7. The method of claim 1, wherein the unsaturated hydrocarbon is selected 
from the groiq) consisting of H2C=CH2, FaCXTa, H2C=CF2, HF(>CFH, 
F2C=C=CF2, H2C=C=CF2, HFCK>CFH, HC CH, PC CH, FC CF, 

15 ci2C=cci2, H2C=cci2, HCic=cciH, a20c=<:ci2, H2C=c<:ci2, 

HaC=C=CClH, ClC CH,C1C CO, Br2C=CBr2, H2C=<:Br2, HBrC=CBrH, 
Br2C=C=CBr2, H2CH>CBr2, HBrOOCBrH, BrC CH, BrC CBr, 
l^OrCLz. H2C=Cl2> HIOOH, l2C>0=a2, HiOOCIz, fflO=C==CIH, 
IC CHandIC a. 

20 

8. The method of claim 7, wh^in the unsaturated hydrocarbon is 
H2C=CH2orF2C==CF2. 

9. Ihe method of claim 1, wherein the 02-containing gas is selected from 
25 the groi5> consisting of 02,N20,03,H2Cht,CX>^ 

10. The method of claim 1 further coruprising the step of armealing the 
deposited film at a temperature ranging from 100 to SOO^'C for 0.5 to 8 hrs. 

30 IL A low dielectric constant hydrogenated sihcon-oxycarbide (SiCOrH) 
film prq>ared by the method of claim 1. 
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